. , Z,T,).
We have not been able to find any reference in the literature concerning ring-theoretic properties of S for g > 1. However, in a recent preprint of Roberts [9] , the projective scheme associated to S has been used to define multiplicity of a homomorphism of free modules which extends the usual concept of multiplicity of an m-primary ideal.
Since the multiplicity of S,, e(s,), is likely to play an important role in the determination of various ring-theoretic properties of S, we deduce a formula for e(,Sw) in this paper. Let e and u denote the multiplicity of R and the embedding dimension of R, respectively. Abhyankar [l] proved that if R is Cohen-Macaulay, then u -d + 15 e. A Cohen-Macaulay local ring R in which u -d + 1 = e, is called a Cohen-Macaulay local ring with minimal multiplicity.
As an application of our formula for e(s,), we are able to show that for a two-dimensional Cohen-Macaulay local ring R, and a,, a2, . . . , uR E N; the Rees algebra S = R[rnU'T,, ma2T2,.
. , ma~Tg] localized at its unique maximal homogeneous ideal is Cohen-Macaulay with minimal multiplicity if and only if R has minimal multiplicity.
This extends a theorem of Goto and Shimoda in [4] .
The main result
We begin by fixing notation and recalling the preliminaries. The proof of this formula involves three combinatorial identities. The identities in Lemma 1.1 and 1.2 have been proved in [13] where the above formula was proved in case g = 1 and Z, is m-primary. 
x c e(k,,, . . . , kx) + . . . Here Sj denotes the direct sum of homogeneous components of S of total degree i. Thus To compute the length of K"IK"+' by using the above direct sum decomposition, we may assume that the Bhattacharya polynomial and the Bhattacharya function coincide since this assumption has no effect of e(KS,). 
L(kR)
By Theorem 1.4, we obtain the desired expression for e(s,,). 0
Rees algebras with minimal multiplicity
As an application of Theorem 1.4, we generalize a theorem of Goto and Shimoda in [4] . First we recall some basic facts about reductions of ideals and 
dt,t, = (y%, + xV,)at, -ax"'t,t, + (y"t, + xV,)bt,, -by"t,,t,
shows that mu1 + '+"~t r+Ltj C JM in view of the induction hypothesis.
Thus we have proved that M2 = JM which implies that S,V is Cohen-Macaulay with minimal multiplicity.
Conversely suppose that S,V is Cohen-Macaulay with minimal multiplicity. We may assume without loss of generality that R/m is infinite. Let J be a minimal reduction of m. Then L = (J, malt,, . . , m"pt,,) is a reduction of M. Therefore, LM = M2. Equating the degree-zero components on both sides we get Jm = ml.
Thus R has minimal multiplicity. 0
